Summary. Morulae recovered from superovulated donors 60 hr post coitum were transferred to the uteri of recipients ('temporary' recipients) on Day 3, 5, 7, 9 
INTRODUCTION
, using rabbits, demonstrated by means of egg transfer that to establish pregnancy there is a need for synchrony between the egg and its environment, as related to the age of the corpora lutea. Thus, pregnancy only succeeded when the stage of egg or blastocyst development was not more than 2 days out of phase with the recipient's luteal stage. Subsequently, similar con¬ ditions have been found to apply in every other species so far investigated, including the mouse (McLaren & Michie, 1956;  Doyle, Gates & Noyes, 1963) , the rat , sheep (Moore & Shelton, 1964a ; Rowson & Moor, 1966) , cow (Rowson, Moor & Lawson, 1969) , ferret (Chang, 1969) and pig (Webel, Peters & Anderson, 1970) . In qualification, it may be noted that, with few exceptions, research into synchronization require¬ ments has been concentrated upon establishing the optimum 'donor-recipient' combinations, and degrees of asynchrony which might be expected to be incompatible with success have generally been avoided.
Comparatively little is known, therefore, of the fate of eggs transferred asynchronously, except for certain observations on the rabbit (Chang, 1950; Adams, 1965; , rat , mouse (Doyle et al., 1963) and ferret (Chang, 1969) . Observations on the rabbit and ferret reveal that eggs transferred asynchronously may develop for varying lengths of time, sometimes beyond implantation, but invariably fail before reaching foetal stages. Species variation exists concerning the reaction of the 'younger eggolder uterus' combination, i.e. recipient's luteal stage in advance ofthat of the donor. For example, in the ferret in the 4-*8 and 8-»-13 day combinations, some eggs survived to implantation (Chang, 1969) whereas, in the rabbit, only 5% of 2^-day morulae could develop into blastocysts following transfer to the 4^-day uterus (Adams, 1968) . Differences in the response of rat and mouse eggs to a 'more advanced' endometrium have been referred to by Doyle et al. (1963) . The association of particular 'egg-endometrium' combinations may also be critical. For example, in the rat, Dickmann observed that some 4-day eggs transferred to the Day-5 uterus, which is near the normal time of implantation, showed signs of degeneration after only 9 hr, which be¬ came marked after 12 hr. By re-transferring such eggs to a favourable en¬ vironment, they established that survival was impaired, only 27% of eggs incubated for 11 to 12 hr surviving re-transfer compared with 58 % of those incubated for 4 hr. Recently, Adams (1970a) (Adams, 1970b) .
Donors
Superovulation was induced by treatment with a horse anterior pituitary preparation, prepared according to the method described by Moore & Shelton (1964b) and given subcutaneously twice daily for 3 days (total dose 12 mg) as described by Pincus (1940) . Twelve hours after the final priming injection, the does were mated with two fertile males and given 25 i.u. hcg (Lutormone, Burroughs Wellcome). Egg recovery was carried out either 30 hr (three does) or 60 hr later by flushing each oviduct with 2 ml 0-9% NaCl solution either at autopsy (thirty does), or in vivo (twelve does) as described earlier (Adams, 1953) . The eggs were then examined under a zoom binocular microscope ( x20 to x80), and their stage of development was recorded before rejecting any that were considered abnormal.
Recipients : egg transfer, recovery and re-transfer Thirty does were mated with a vasectomized male to induce ovulation and pseudopregnancy. On the 3rd, 5th, 7th, 9th or 11th day after mating, ten to twenty freshly recovered morulae were transferred to each uterine horn, as described earlier (Adams, 1962 No problem was involved in separating the transferred morulae from the native one-cell eggs which were regularly found in the flushings. Based on the counts of corpora lutea, 61% of the native eggs expected (155/255) were re¬ covered in twenty-three does. The morphology of degenerating one-cell eggs has been described recently (Adams, 1970c (Adams, 1962) . The proportion of eggs developing to term varied from 27 to 45%, being somewhat lower in the case of eggs exposed to '9-and 11-day' uteri, than for those exposed to '3-to 7-day' uteri (30% versus 42%). The performance of the eggs exposed briefly to the 11-day uterus suggests that they tended to behave as a group, i.e. either none (all affected adversely) or a high proportion survived. This probably reflects variation in the uterine en¬ vironment provided by individual temporary recipients, though variations in 'egg sensitivity' may also have contributed.
After 24 hr exposure. In this series, the influence of the temporary recipient was pronounced both regarding pregnancy rate and survival of eggs, as Table 3 Figs. 5 and 7) . Previously, a deleterious uterine effect has been reported to occur in the rat on the 5th day of pseudo¬ pregnancy . In the mouse, 'ova younger than the uterus' will 'often cease cleaving or begin to fragment before the time of implantation, and unlike the rat ova, cannot be recovered-damaged or otherwise-after the period of normal implantation' (Doyle et al., 1963) . The eggs apparently disappear during the evening of Day 4. It would be of interest to know whether, in the rat and mouse, the 'hostile phase' is limited to the time of implantation or whether it persists throughout pseudopregnancy.
In general, the proportion of eggs recovered (recovery rate) from the tem¬ porary recipients on Days 4 to 12 of pseudopregnancy was high, but a decline was evident in the 'Day-1 group. In the rat, a significant drop in the recovery rate of '4-day' eggs transferred to the '5-day uterus' was noted, from 73% 4 to 6 hr after transfer to 14% at 17 to 28 hr, suggesting that the eggs were being destroyed . The persistence of the rabbit eggs in spite of severe morphological change may be due to protection afforded by the mucin layer.
The harmful effect of the advanced progestational uterus was not confined to the 60-hr morula stage; early cleavage stages proved equally susceptible to damage, as did unfertilized eggs. In fact, it appears that the accelerated degeneration of unfertilized eggs that occurs in the uterus from Day 7 onwards, is due to changes in the uterine environment and not primarily to ageing (Adams, 1970c) . On the other hand, 6-day blastocysts are better adapted to survive, since more than 50 % implanted following transfer to the 9-day uterus (Chang, 1950) . In the rat, the uterine environment suddenly changes on the 5th day, 'becoming detrimental to "younger" ova, yet stimulating 5-day blastocysts. . . , thus starting the process of implantation' . Further confirmation of the deleterious effect of progesterone on the morula stage comes from a recent series of experiments by Dickmann (1970) . In rats that were spayed on Day 2 and then treated with progesterone for 2, 3, 4, 5 or 6 days before receiving morulae, he found that 49%, 38%, 13%, 2-5% and 2%, respectively, of the morulae developed into foetuses.
So far, the uterine factor(s) responsible for causing the eggs to degenerate has not been identified. Histologically, the proliferative response of the rabbit endometrium to progesterone in pseudopregnancy is well defined, but informa¬ tion is scarce on the concomitant changes in its secretions. Chang (1969) reasoned that the death of ferret embryos in the 'older' uterus was due to 'certain deficiencies of endometrial activities as influenced by the age of cor¬ pora lutea'. In the rabbit, a specific uterine protein, called 'blastokinin', which is believed to facilitate expansion of the early blastocyst, reaches its maximum level approximately 5 days p.c. and then declines to near zero by the 9th day (Krishnan & Daniel, 1967 (Adams, 1970d) , in the ligated oviduct of oestrous does (unpublished data) and in the uterus of does spayed for 3 weeks (Adams, 1968) . Rather (Lutwak-Mann, Boursnell & Bennett, 1960) . On the other hand, swelling and disintegration of the zona pellucida has also been reported to occur when newly ovulated eggs were placed in the uterus of oestrous rabbits, in which fluid may be relatively abundant, or in uterine fluid in vitro (Chang, 1968) .
It is noteworthy that whilst the advanced progestational uterus is hostile to the cleaving egg, the adjacent oviduct permits further development, at least up to the very early blastocyst stage. Whereas practically no 60-hr morulae survived 24 hr exposure to the 11-day uterus, similar transfers to the ligated tube were associated with 57% survival to term after re-transfer. Even after a further 24 hr exposure, the survival rate was still 27%. These figures are remarkably close to those previously reported for the survival ofsimilar morulae after culture in vitro, namely 61 % and 33% after 24 hr and 48 hr respectively (Adams, 1970d) . A marked divergence in the reaction of the tube and uterus under the influence of progesterone has also been observed in connection with the process of sperm capacitation (Chang, 1958; Bedford, 1970 
